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Docket No. : BAE-20030073 

PROVISIONAL PATENT APPLICATION SPECIFICATION 

LOW COST AIRCRAFT SELF PROTECTION SUITE 

TECHNICAL FIELD 

[001] The present invention relates to aircraft protection and 
more particularly, to a number of methods for protecting an 
aircraft from missile or other projectile fire both during 
takeoff and during flight. 

BACKGROUND 

[002] It is well known that missiles and other ordinance or 
projectiles fired at aircraft in order to destroy the aircraft 
typically rely on heat or other infrared or light energy for 
guidance and direction purposes. This is why, ordinarily, 
aircraft that are shot down, are often destroyed by having a 
missile strike an engine. Since the engines of the aircraft are 
the biggest source of such radiation, they form an easy target for 
a missile. 

[003] Although there are a number of methodologies to both detect 
an oncoming missile to detect an incoming missile, mask or 
otherwise hide a source of radiation, and/or deploy false sources 
of such radiation to trick missiles into tracking the wrong 
target, all such system have proven to be very expensive, and in 



some instances, not very effective. 

SUMMARY 

[004] Accordingly, the present invention features, in one 
embodiment, a method of alerting a pilot of an incoming missile. 
In another embodiment, the present invention features a method of 
masking or reducing an aircrafts . infrared or other radiation 
"view" vis-a-vis an object which is tracking that source. In yet 
another embodiment, the present invention features a method for 
deploying "fake" or "false" sources of radiation behind an 
aircraft such that an incoming missile will track the false 
target and thereby miss the aircraft. 

[005] In one embodiment, the invention features a method for 
reducing or somewhat masking the effects of the largest source of 
radiation from an aircraft, namely, from the aircraft engines. 
This embodiment of the invention relies on the insertion of oil 
or other liquid into the aircraft engine. The effects of the 
oil, as describes herein, is to mask or significantly minimize 
the radiation which emanates from the engine because of the mist 
or 'fog caused by the oil injected into the engine. 

[006] In yet another embodiment, the present invention features 
the deployment of objects behind an aircraft during flight. 
These objects emit radiation from an energy source, such as a 
laser, disposed within the aircraft towing the one or more 
objects. These . objects serve as a source of radiation which 
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attract missiles or which miss.iles are more likely to track, than 
the aircraft. Thus a missile would miss an aircraft and 
harmlessly be attracted to the device being towed by the 
aircraft. In this embodiment, the source of radiation is located 
in the airplane. The invention features a means for channeling 
the radiation from the source of radiation in the airplane to the 
device being towed outside the airplane. In the preferred 
embodiment, this includes a fiber optic cable, which is able to 
transmit the infrared radiation or other energy from the airplane 
and transfer it to the drone or object being towed. Thus, from 
the perspective of a missile or other projectile, the one or more 
drones or objects being towed by the plane become a bigger or 
more visible "target", and thus attract the missiles and miss the 
aircraft. 

[007] Additional details can be found herein. 

[008] Modifications and substitutions by one ordinary skill in 
the art are considered to be within the scope of the present 
invention. 
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AB.S TRACT 

A suite of low cost, aircraft protection methods and devices 
are provided. In one embodiment, the invention includes a method 
for alerting an aircraft to the fact that a missile or other 
projectile has been launched and is closing in on the aircraft. 
In another embodiment, the invention features a method for making 
the aircraft's high visibility components, such as the engines, 
more invisible to missiles or projectiles by adding to the engine 
an oil or other liquid or matter which causes a "fog" or mist in 
the exhaust thereby masking the presence of the engine's exhaust. 
In a further embodiment, the invention features deploying one or 
more devices tethered behind and to the aircraft. A source of 
radiation or energy aboard the aircraft, such as a laser or light 
source, is directed by a conduit, such as by one or more fiber 
optic cables, from the source of radiation in the aircraft to the 
device being towed behind the aircraft. In this manner, the 
device that is being towed behind the aircraft serves as higher 
visibility points thereby attracting missiles or other 
projectiles fired at the aircraft. The missiles or other 
projectiles thus past harmlessly behind the aircraft, which is 
the intended target, and instead strike one or more high energy 
objects being towed behind the aircraft. 
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COMPANY PRIVATE 
Commercial Aircraft Self Protection Suite 



MANPAn^ f - r ,ranSP ° rt airCraft are extrem ely vulnerable to a man-portable 

(MANPADS) surface to air infrared missiles. In particular during its take off run and climb to 
altitude under full power the fully loaded transport, fuel and cargo, it is in its slowest 
maneuverable flight regime while radiating its largest IR signature. Accordingly it is a de irable 
target for a lone terrorist armed with a suitable IR weapon. 

Limivrm *^ f SYSTEMS have successfully protected such high priority vehicles with 
t o il! x <r ountermej \ sures ^te™ such as the SDS and ISDS as well as versions of the 
£oM 14 £ Toda > : more adv fnced systems such as ATIRCM-CMWS or DIRCM are available and 

^j^^^^^r them au tota,iy impract5cai for a,e a,ready 

XmCuXSf 5 3 PrOPOSed ' OW C ° St rCadUy aVa5,ab,e S ° lution » this critica ' 

Basic to our solution is the BAE ALQ-156 a highly effective missile warning radar, which has 
been ,n production here for over 15 years. The 156 it is a small L-band high sub-clutter visibihty 

aCchei Ts cloT ndS th *Z h ^ With V hTC * Waming ring ' determines < hat a has been 

S £S ,1 m . and ,, that arc ,he tar g«- Anally it provides the time before you will be 

hit .f no further action ,s taken. For this application only the rear azimuth need be monkored. 

™d m™,^ apP ~ ach ' the ^-156 would be activated automatically during the take off run 
and turned off once the aircraft had attained a specific safe altitude. 

£f,h ISS? 11 * t0 ^ a ^ ve P rocess we ™V «dd a simple wide-angle passive infrared detector 
rnoronit e P r ° CeSSOr - Tl V S detector wi » act as an Alarm clock, simply saying an event with the 
appropriate IR signature has occurred, turn on the ALQ-156. Obviously rough directive 
information may be obtained by proper installation of these simple IR detectors KouldTte 

Zf± " i 5 nt dCCideS tha * y ° U haVB b£en fired °" we ™« activate an R 

dei^otX /e m 6 f °T °S m Ch3ff - CurTenl, y th e 156 triggers an IR expendable flare to 

S2S ^h nC T n ? miSS,IC , ? Ul , lha ' ' ,aZard " n0t acce P ta ^ ^ commercial applications. IR 
Chaffs such as burning metal foils, etc are acceptable but add complication and cost Instead we 
inject raw oil directly into each engine's exhaust stream. (Several years ago i was common 
customs for several airlines to inject water into jet engine exhausts to increase thrust during take 
off. We envision similar equipment here except that we inject oil). Oil fog has an extremely hi E h 
doudt broad - baSed ^tinction coefficient. When emitted at the approbate rate the res^S 
nS' toS \T ? a "d wiH reduce the target signature below that needed for the 
missile to track The blinded missile w.ll either follow a ballistic trajectory to the ground or 
continue on the last indicated flight path. At this point a simple climb-out maneuver on the part 
* g^rantee a miss. Alternatively a low power expendable may be ejected to give 
U Z d l nU K SS,Ie 3 ^ ew tar ^t ^ chase. This addition complicates our solution and adds some 
hillT ff^ 5 ^" th , 6 UNPADS missile becomes smarter. Unlike standard flares, 
bv the m ^t^ n^ neCdS °u£ U sma,I si S naturc and a short bum time so that if not destroyed 
by the miss. le it will burn out before it can reach the ground. Here we suggest our towed decoy 
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